A new aromatic glycoside, shamiminol was isolated from the stem bark of Bombax ceiba along with the known constituents stigmasta-3,5diene, lupenone, (±)-lyoniresinol 2a-O--D-glucopyranoside and opuntiol, obtained for the first time from this plant. The structure of shamiminol was elucidated on the basis of extensive 1D-and 2D-NMR spectroscopic and mass spectrometric studies as 3,4,5trimethoxyphenol 1-O--D-xylopyranosyl-(1→2)--D-glucopyranoside (1).
Bombax cieba Linn. (Syn. B. malabaricum D.C. and Salmalia malabarica D.C.) commonly known as simbal or red silk-cotton tree, belongs to the family Bombaceaeae. It grows in the hotter forest regions of India, Sri Lanka, Malayasia, China, Java and Sumatra. In Pakistan, it is found in Hazara and other parts of the North West frontier province, and also in Sindh province [1] . Various parts of the plant are highly reputed in traditional medicine for the treatment of a variety of ailments [1] . This medicinal plant has immense therapeutic importance, and pharmacological studies showed that it possesses hypoglycemic, hypotensive, antiangiogenic, analgesic, antioxidant, vibriocidal, antimicrobial, anti-inflammatory and antidiabetic activities [2] . Phytochemical investigation of B. ceiba has resulted in the isolation of a number of constituents belonging to different classes of compounds [3] . In this communication, we report the isolation and structure elucidation of a new natural product, shamiminol (1), along with four known compounds, stigmasta-3,5diene [4] , lupenone [5] , (±)-lyoniresinol 2a-O--Dglucopyranoside [6] and opuntiol [7] , which were obtained for the first time from B. ceiba. Shamiminol (1) was obtained as a colorless gum from the stem bark of B. ceiba. Its IR spectrum indicated the presence of a hydroxyl group (3405 cm -1 ) and an aromatic ring (1595 and 1507 cm -1 ), while the UV spectrum showed absorption at 215 and 265 nm, indicative of its aromatic nature. Shamiminol (1) has the composition C 20 H 30 O 13 , MW = 478, as derived from positive and negative FABMS and 1 H and 13 C NMR spectroscopic data (Table 1) . It has twenty carbons in the 13 C NMR spectrum (three methyls, two methylenes, nine methines, two sp 2 CH, and four sp 2 quaternary carbons).
The 1 H NMR spectrum of 1 in CD 3 OD (Table 1) showed the presence of two equivalent methoxy groups ( 3.80, 6H, s) and two aromatic protons ( 6.45, s), along with another methoxy group at  3.69, as a three protons singlet, suggesting that the molecule contained an aromatic ring with a symmetrical substitution pattern [8] (Figure 1) . The presence of the 3,4,5-trimethoxyphenol system was supported by the 13 C NMR spectrum which showed signals for three aryl methoxy groups at δ 56.62 (3-and 5-OCH 3 ) and 61.23 (4-OCH 3 ), four quaternary carbons at δ 155.93 (C-1), 154.78 (C-3 and 5) and 134.01 (C-4), and two methine carbons at δ 96.39 (C-2 and 6). The HSQC spectrum showed one bond correlation of H-2,6 at δ 6.45 with C-2,6, while the HMBC spectrum showed 3 J correlation of 3-and 5-OCH 3 protons (δ 3.80) with C-3 and C-5, respectively; 4-OCH 3 protons (δ 3.69) showed correlation with C-4; H-2,6 with C-4, which also showed 2 J connectivities with C-1, C-3 and C-5 ( Figure 2 ). These spectral data confirmed that a 3,4,5-trimethoxyphenol moiety was present in the molecule [8] [9] [10] , which was corroborated by the fragment ions at m/z 184 (C 9 H 12 O 4 ) and 167 (C 9 H 11 O 3 ) in the EIMS.
The presence of a disaccharide moiety was also revealed by the 1 H NMR spectrum, which exhibited two anomeric proton signals at The glycosidic linkages in both glucose and xylose was determined to be , based on the large coupling constants of the respective anomeric proton signals (7.0 and 7.4 Hz) [11] . That the glucose is attached via its anomeric carbon with the oxygen of the trimethoxy aromatic ring was indicated by the high frequency chemical shift of the anomeric proton (δ 4.92) and confirmed by the long-range correlation between the anomeric proton ( 4.92) and C-1 ( 155.93) of the benzene ring in the HMBC spectrum ( Figure 2 ). It was reaffirmed by the cross peak observed in the NOESY-plot for the spatial connectivity of the anomeric proton with the aromatic H-2,6 ( 6.45) ( Figure  3) .
The 13 C NMR spectral data suggested the attachment of xylose with the C-2 of the glucose residue, as it demonstrated marked glycosidation shifts, showing an effect on C-2 and -effects on C-1and C-3. Thus C-2 resonated at higher frequency ( 83.74), and C-1 and C-3 appeared at  102.09 and 77.89, respectively. A literature search revealed that when a sugar (xylose or apiose) has a linkage with the C-6 of glucose, that carbon showed a marked  glycosidation shift, while C-5 resonated at a low frequency [9,11a] . When the same sugar was located on C-2 of glucose then this carbon resonated at high frequency, showing the -effect [10,11b] . Consequently, the disaccharide moiety was identified as -Dxylopyranosyl-(12)--D-glucopyranosyl, which was An aromatic glycoside from Bombax cieba Natural Product Communications Vol. 6 (12) 2011 1899 supported by the mass fragments at m/z 185 and 183 in the positive and negative ion FABMS, respectively, which arose due to the loss of glucose and xylose moieties from the molecular ion. This was confirmed by the 2D NMR spectral data. Thus, in the HMBC spectrum, H-2 showed crucial long-range coupling with the anomeric carbon (C-1) of xylose and H-1 in turn has connectivity with the C-2 of glucose ( Figure 2 ). The NOESY spectrum exhibited an important cross peak for the spatial proximity of H-2 of glucose with H-1 of xylose (Figure 3 ). The complete 1 H and 13 C NMR spectral assignments for 1 has been made through the help of 2D NMR spectroscopy. Furthermore, the 1 H NMR spectrum of 1, in C 5 D 5 N, showed no resonances for the aromatic hydroxyls. However, it exhibited a broad hump at  5.20 for the sugar hydroxyprotons, which disappeared on shaking with D 2 O. Additionally, all the chemical shifts of the compound shifted to high frequency in C 5 D 5 N as compared with those in CD 3 OD, except for those of 3-OCH 3 and 5-OCH 3 , which resonated at low frequency, and 4-OCH 3 , which appeared at high frequency (Table 1) . It is important to mention that the regioisomer of 1, 3,4,5-trimethoxyphenyl 1-O--D-xylopyranosyl-(16)--D-glucopyranoside, has been reported earlier from Ailanthus integrifolia [11a] .
Stigmasta-3,5-diene [4] , lupenone [5] , (±)-lyoniresinol 2a-O--D-glucopyranoside [6] and opuntiol [7] were also isolated from the stem bark and identified by comparison with reported data. The literature search revealed that these compounds are mostly found in the stem bark of plants [4] [5] [6] [7] . Moreover, Cinnamomum cassia (family Lauraceae) and B. ceiba, belonging to two different families, contained glucosides of lyoniresinol and 3,4,5-trimethoxyphenol, as well as catechin derivatives in their stem bark [9,2c] .
Experimental
General: The IR (in KBr disc) spectrum was recorded on a JASCO A 302 spectrophotometer, and the EI and FAB mass spectra were measured on Finnigan MAT 112 and JMS HX-110 spectrometers. The 1 H NMR spectra were run in CD 3 OD and C 5 D 5 N on Bruker Aspect AM-500 and AM-400 spectrometers operating at 500 and 400 MHz, respectively, while 13 C NMR spectra were recorded at 125 MHz. Purity of the compounds was checked on silica gel Extraction and isolation of chemical constituents: Fresh, uncrushed and undried stem bark (2.5 kg) of B. ceiba was extracted twice with light petroleum at room temperature. The extracts were combined and freed of the solvent in vacuo to a residue (BCBP, 5 g), which on treatment with methanol, followed by filtration, gave soluble (BCBPM, 3.47 g) and insoluble (BCBPMX) fractions. The filtrate (BCBPM, 30 mg) was subjected to preparative thin layer chromatography (PTLC) over silica gel (light petroleum: EtOAc, 7.5:2.5), which afforded 10 bands (BCBPM1-10). Spectral studies (mass, peak matching and 1 H NMR) on bands 2 and 4 revealed their structures as stigmasta-3,5diene [4] and lupenone [5] .
The marc left after light petroleum extraction was extracted with methanol 3 times. The combined methanolic extracts were freed of the solvent in vacuo to give a thickish mass (BCBM) in which insoluble matter settled down on keeping in the cold. This was removed by filtration to give soluble (BCBMM, 36.5 g) and insoluble (BCBMI, 4.50 g) fractions. The former (BCBMM, 36.4 g) was subjected to VLC (silica gel 60 GF 254 , light petroleum, EtOAc, MeOH and H 2 O in order of increasing polarity by 10%, which gave 38 fractions). Fractions 1-13 (light petroleum 100% -EtOAc 100%), 14-17 (MeOH:EtOAc, 1:9 -MeOH:EtOAc, 4:6), 18-21 (MeOH:EtOAc, 1:1 -MeOH:EtOAc, 8:2), 22-26 (MeOH:EtOAc, 9:1 -MeOH, 100%) and 27-38 (MeOH:H 2 O, 9:1 -H 2 O, 100%) were combined on the basis of TLC. Fractions 14-17 (3.0 g) were subjected to FCC (silica gel 9385, light petroleum, EtOAc, MeOH and H 2 O in order of increasing polarity) affording 64 fractions. Fractions 28-32 (EtOAc:MeOH, 7.5:2.5 -EtOAc:MeOH, 5.5:4.5) were purified through FCC (silica gel 9385, lightg petroleum, CHCl 3 and MeOH in order of increasing polarity), affording 43 fractions. FCC fractions S-11 (CHCl 3 : MeOH, 8:2, 252 mg) and S-12 (CHCl 3 :MeOH, 7.75:2.25, 21.0 mg) were separately subjected to recycling HPLC semi-preparative ODS (C4 column), eluted with (MeOH:H 2 O, 1:1) at a flow rate of 4.0 mL/min. S-11 yielded 2 fractions S11-HP1 (15.0 mg, R t 24 min.) and S11-HP2 (4.0 mg, R t 18 min.), which were collected and evaporated to dryness. Spectral studies, along with 2D NMR data, disclosed that S11-HP1 was a mixture of 2 known isomers of lyoniresinol [6] . Eluate S11-HP2 was characterized as a known compound, opuntiol [7] . S-12 also gave 3 sub-fractions in which only S-12HP2 (5.0 mg, 
